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instruction system to Chanute. The terminals are supporting a servi:
test to ses just how computer-assistied instruction might ve used in
teaching a technical training course. The project is monivored at
Chanute by the Training Research Applications 3Branch. Because brench

; personnel nad been interested in the problem of the reading difficuity
- of trzining literature for several years, it was proposed that FLATO IV
i be investigated Ior possibilities for automating the determinaticn cof

reading grade levels of training materiais. The remainder of this paper

will discuss the results of this investigation.
! SECTION C - METHOD

5. 1In deciainz the ground rules fzr programming lcoson rIRL L the
PLATO system to determine reading difficulty levels, the experienc
with past systems were used as the oasis for the program narameter

a. The PLATO IV terminal uses a keyooarad simiizr to thar ¢i 2
reguiar typewriter. The first ground rule set up was thet the reada-
bility determination system should require no variutiicns Irom normal

j typing procedure. This ground rule has been modilicc

no periods are used in a sample being checked excep: t
end of a sentence. Abbreviations and terms such as et
are typed intc the system without the period.

.
> indicate the
c., i.e.,and e¢.g.

pred was *hat numbers would not oe typed inte

Another rule ado
$1,0C0G5,000.

the system: e.g2., &

¢. The third sround rule established was that ~he PIRL readout
shouid be in grade level rather than on sore other unrale. In previous
experiments, we have found that our technical writers (as well as
training specialistis and supervisors) can interpret a grade level, but
do not relate well to a numerical scale.

7. In developing a formula for the PLATYD systiem to usc t» determinc
grade ievel, the rirst consideration was Lo estvablish that the factors
used relate 1o those round in other reading level indices. The element
relating to sentence length (words per sentence) ic identical to that

founa in most currently used indices sucn as the Flesch and Fry Formulas:
s:. nd further verification for using this component in the PIRL formulia

was considered necessary. The verification of the relationship within
the word structure was also virtually self-evident since an association
does exist between the number of letters in a word and the number of
syllables it contains. Also, the average number of letters per word
apparently bears a fairly close relationship to the proportion of words

included in a list of most common words, which is the basis of the Daie-

G the extent thut

P
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Cha!l readariliiy formula. Conseguently, the two iactors used in the
PIEL ormul: (average number of letters per word and aver:.ge number of
woras per sentence) should provide a readability irdex valid with cther
systems i proper weightings for each factor are determined.

«. To obtain a eorade level reading, samples * - be measured are
selectea and the material is iyped intce the PLATO .esson called PIRL.
'p’ailed ins-ruticns on how to use this lesscn ar. included in the

Jbr ~. Howrver, these are not call:d up urless the user indicates he

+ds ‘hom by vusning the "Help" key. Tne first ucre:n display seen
<uen osigning in o PIRL is shown in Figure 1. Aft-r a sample has bee:
typed into the t iRL lesson, the "Nexi' key ic pushed. The computer *hern

negins inspectln the words and assiins a point value to each word ar
follows:
1, 2 or  letters . . . . . . . . . . 1piint
L, Sor & letters . . . . . . . . . . 2 points
7, 8 or 9 letters . . . . . . . . . . 3 pcints
10 or mre letiers. . . . . . . . . . 4 points
b. Following the word count, th- -orp.ter c-unts th- number of
mplete thou hts/°nv:ences as indic. - d by  period, quesiion mark,
-¥ lamation mark. vo..n, or semi-col:n. The total number ¢f word points

¥ w

e othen diviced oy ¢ number of sen*-s:ices. This answer is then diviaed
-aree, which is =:.n displayed on -.:< ocre-n as the P72.L, which i
.iicated as w ogrode .evel. An illustration of how this :ppears on the

A

corsen may be seen in Figure 2.

> If tn STt NextiM keys are pruss--d, the materinl on the scr.en

raced and a nev 54mple may be typ d inuvo the s:.stem. However. if

ch is lyped int: the system and tne typist wishes t> save tue

concernirng the sample, th2 "Data" key is pressed. A data

£1le is *tsn started and informcticn on this first samp.e then
ears on the screer. When the "Next" «e¢y is press:d, ta'c data :s

saved while anotner sinple is typed into *the syetem. Data or up o

1~ samples may b. hel. in this way., with the mcan of all ihe samples

as:omatically cal ulzt.d whenever a new sample is added. A data

collection file screon display may be secn in Figure 3. This file

(7 only shows the grade level of each sample ard the mean of the

: » LUt also shows tne sentence coun', *otzl word count, and the

rs of words wiih 1, *, or 3 letters; u, 5, or 6 letters; 7, 8, or

vrers; and 1J or more letters.

»L

. The apprcpriateness of the weightings given to word lengths was
.o-ishea by :orrelating grade .ievels calculated by PIRL with grade
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TYPE MATENIRI. AT THE ARROW: Press= -NEXf— w%en finisheqy,

- LP-

$» This report discusaes an e«perimer? 1+ =+ ch The FLAT]
uter based ;nstructional system wa: programmed o meas = the
reading (grace! levels of written trainirg mster:a.-.  Tro-
lesson 1n the PLATO system thnat pericorms this Task s - le:
PIRL, which stards for PLATO

Indiceted Reading cevel., Irn ftris Fmi- Force exrevirent, Saiw.
s of techriical Trzining mater:als r_ . {ive il iovent Lzveer
fie!lds wers creckea for the:ir grade .evel =@ tetkhriial wr .t

v
ers uaing “he og Count systen., [rs same z=2mi.es wers ther -
ecked by nine educations/training speciajiste

using the rFlesch system. The sarmple: were trer tyoed 17 the -
LATO IV system by si1w clerk typiets and then 1y ceven PLATO
authors. An analys:is of variance ¢cf the sli-semsle mear:s

the fo.r Zro.ps indicztes mo statiz4.cal sigraf:icznt differen:
e amorg ithem. 1t 18 conciuded that

the PLETO IV lezs~ > FIFL s
Jetermiriir: any supresaarng the difficuit
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el Il uriTTeENn ms
terials as a graue (evel.
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Time, .. 7.7 minetes

ot -+ e s

Figure 2. Screen Display of Sample
and Its Data
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7 the same samples establlici.d by other systems. Thus, the
rmas.a, lire most otner rexc:.isity fcrmunas, is derivea from

: ng word dfficui'y (numbzr ~f letters per word) ard
7 {(number of words prr senterce).

roiativeLy broad base Uor veriying the FIRL fsrmula,
cone with five, L,o70 wor: samples. Graage love ls were
Fiescn count, the ﬂg count, and by PIF_ and Zound t:
. &ri. of correlation. Then, ¢ ve“ify tne *IRKL .esscn in
an cperatiinai £otuation, the folicwing exverimental desigrn was

diacre leape

SAVe 3

, S T WOrL sampies (P relCol DERrag@ravns from o A.stirs tecr-
rilas Traini. g materials were seizcted.  Zuch sample was from i cntirely
Afferont car-or ficld; i.e., weather, rmissiles, meudr-ulics, =
engines, anc asismotive.

1 -7.ven technician/authores from the tive trainine acrart-
rmert o wers o5« o 0 pericrm a foz oount of the canmnles anz rec rao otnaeir
Haw Tl ne technician periormea a for (ount on matorl..

origira.d .n iy dopartmert. As it turncd out. thare were 2. 3u ncr/
ol

Grnizians wn~ Zd a fog count on eath sample.

Hine Td. o i onli Trairding Specialists wiiR curr.-ulia expe risnce
. o Flesch count o the 7ive samples. Thic -count

2d tc its grade level using the i12tle in Fiesch's book.,

e}

w
i
(@]
o
Lt
la
e
.
'S
1

e
33

s

SECTIuN D - RESULTS AND DISCUSS.ION

§ alhievs1 Dy the Jour grouys o0 people used in thisg
rn in Tat..o 1 thra ..

o

a. Fog count recul's are shown in Tacle 1. Iiflerences in *he
grade .-ve.. obtainea by different writers can be =asily seen in the

range for each sample.




Jrade Level
Range

p S-l1l.2 = 3.z
DD 1 l=16.5 = 7.
. £.3-12.7 = 5.,
L LE=is T o= 2L
Taole 1.
o. Toe lrsilcated reading lev
lesson PIRL z2r. cnown in Table 2
anical crocedure. one wou-d expe
Samzle Gradc Level
zange
z ~2.7-13.0 = 1.1
e Ses=ll o= L7
- 7N . o= T
- st fmal o =0
e 2=1ln.6 = L
Table 2.
deterorminnion ol ’:A_‘i.'lg ~eve ls
- .
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vandard
Deviation

¥ean Grade
evel

1.0

(o=

5.5 1.7
5.8 —5
..t J. -
Xz3ul-g o thz Manual Fog Ccunt of
Five Sazmples by 21 Technizian/Authors.

vpists us.ing
. cause typing is oasizally a mecth.-
¢t a very high correlation ~f the

Mean Grace Stanwm-:
Leval Deviz-.orn

1-.g 3
5.2 e
1...8 A
DO LT
Hesuits of PIRL Grede Lev .l Doterminatic
ol Five Samples ty 3ix Clerx/Typisis.

However. th> PIRL metnoa doss eperns
»elat2v2ly smell sarules us-3 in “hi

nctic:able grade leve. variatiions.
ere tropably causcd oy tre dfercnt

PIRL are

@

uthors using lesson

S

as

typists!
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&
Tor example, a Flesch

CH Tu-6C.

the study recause o their backgrounc and experience in curricula,
their educational level, and the fact they should be more skilled a
identifyins sylizbles, which is tne near:t of the Flesch srsten. Evern
Righer luvel people are not infeilitie, znd 1n one 200-w0rd sanpice,
there was & count variazion of LC syllublec netween the hlghest and
—owest courts. It is &lso important trnat one be awarc .hat tne Fleson
system has & range rather than one value 1o convert to rrade levels.
raw score of 4Z-i4b approximzces : grad level of

14 he range Trom 47-51 is a srade level of approxinmately 1%, Tne
ranse o7 50-27 is approximately 11.5. It is this rarngs Tactor that
scounts fo rart that for sampie IV every perscr. acing the Flsscorn
: meuD 'rad. ~evel of 21,0 inr the sample, ever though

“ (2PN R-1
re variatitlions in <heir sylilabic counts.

12, Fossibly *“he most siznifir~ant tavie for validasting tuz PIRL formula,
however, is Taple I. Eere is shown the mean of all the five samples
s1dded together for each methcd. 1In other words, this _s the mean grade

Mean Grade Level fer 21 Technician/Writers 12.50
Using the "fog count'" method

Mean Grade Level for Six Clerx/Typiste DN I
Using the PLATO IV lesson calied PIRL

for Seven rLaTO 1V Authors 2.0
a_-ied PIRL
Mear Grads Level for Nine Educatizn and PR
“raining Specialists using tne "Flesch' count

Table . Mean of Gr L ievels for th: r.ve T-st
Samplss Treated as One, Large Sample.

teve. o2 oan oguivalent 1,000 word sampiz. As can be secu, the means

. J5ed tc Jdetermine srade levels arc quite close. An
variance of the grade levels found by the our groups

o 6, and indicates that there is no statistically sig-
ence in the grade lsvel determinations. Al. computations

were perfo"med using statistical packages available in
ter
P L 31 d.:. 3,3y o= 0.l
Taole 6. Anaiysis of Variance of ine Jrude Levels

of 2,300 Word Samples by Four Groups.
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c-. Z¥alt ILIur T welc Dol alWdys Jonl onothe crmows cof time

LJ. 3both estimatez and avla., LS ne par
: : 00K U0 determine ine reading i-vVels 05 the
sanzles were usSec to arrive at the following rougz:. mean figures:

- ris. .
. PInL o

[abalalet SRS

SITION & - CONCLUSIONS AN. RECCML L. IIUNG

IS CCRIETILLG
imagery,
arder, and 113e3 Irranics e ozlsy guite (BF
. than word and &-rntenoe Lencc L Qo mining
formuli scores
- e

«Ven when the
Tea DX electronic
TV 4 uselul purpose
dnderstandadle.
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A7 Leer anute, Lowry anc Sheppzra. 10 Lo recommendsd Lhat

nto and technical writers it <tnel Ddases taxe advantage
~esson PIRL <0 cheor e monding ls o tneir training
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: r Force writing. 1 & ¢ voant metinod of grade
level determination has peen deleted from this pamphilt.

+Now AFT 13-7, Guide for Al

The PIRL or this repori is 1L.8, a reading level oI "o f7iculi" in the Flesch
system. Less than 30% of tne adult population in the United States can read
at this lievel.







